09/15/2003 14:29 FAX 



taool 




PERI^ljLTS^PmEOERPLLjC 



Steven J. Grossman Ph.D. (NH) SS So. Commercial Street 

Teresa C . Tucker (NH) Manchester NH 03 101 

Donald J. Perreault <NH, MA) USA 

Edmund P. Pflcger (AZ) Voice: 603-668-6560 

Scott R. Faber (PA) Telefax: 603-668-2970 

JefFPlacker (MA) Web: GTPP.com 



Patent Agent 
Richard Rhodes 



FACSIMILE TRANSMITTAL SHEET 



DELIVER THE FOLLOWING PAGES TO: 



NAME: Examiner D, Yee 

FIRM: 
PHONE NO: 

FAX NO: 703-872-9043 



DATE: September 15, 2003 
FROM: Steven Grossman 
OUR REF: U.S. 09/709,918 

YOUR REF: 



NUMBER OF PAGES INCLUDING COVER SHEET: 6 

[] For your infoimation [] Please phone upon receipt 

[] Please acknowledge receipt [] 

[ ] Original will be sent by: 

[ ] First Cla$s Mail [ ] Overnight Mail [] Hand Delivery 

[ ] Hiis will be the only fonn of delivery of transmitted document. 

[x] Other Examiner Yee. Here is a proposed draft response for the above referenced case 
in connection with a planned request for continued examination. I shall call tomorrow at 
9:00 AM. Thank you. 

CONFI DENTIALITV NOTICE , 

Tbis facsiniUe is intended ONLY for the use of the indmdual or entity to which it is addressed and may arotain informAtloa ithat is 
pjcivUcged, coiLGdcutjjal and exempt Lmm. disdosui^ under applicable law. If the reader of this hifbrmndon is not tlie intended redpient 
or the employee or a^ent responuble for delivernig the message ta the intended recipient^ yoo are hereby notJfiGd that any disclosure, 
copying, distribution, desnructioii or taking any action on tlie contents of this communication is scricily prohibited. If you have reeeived 

this comniunication in error, please notify us immediatEty by telephone and return the ori^nal lacdmile to us at tbc above addrcss via 

the VS, postal service. Tlianic yoti* 



Receivedfrom< > at 9/15103 2:27:21 PM [Eastern Daylight Time] 



09/15/2003 14:30 FAX 



@]002 



US09/709,918 

1. (Currently amended) A method of forming a hardened surface on a 
substrate, comprising: 

providing a substrate; and 

foHDlng a molten alloy and cooling said alloy to fomi a metallic glass 
coating on the substrate, the forming comprising forming a successive buildup of 
cont inu Quo l ayers metallic glass layers , the metallic glass coating having a 
hardness of at least about 9.2 GPa, and comprising an alloy containing fewer 
than 1 1 elements and wherein said alloy contains one or both of molybdenum 
and tungsten . 

2. (Currently amended) A method of forming a hardened surface on a 
substrate, comprising: 

providing a substrate; 

forming a molten alloy and coolino 5aid_ailQv to form a metallic glass 
cogting on the substrate and having a first hardness of at least about 9.2 GPa, 
the metallic glass comprising fewer than 1 1 elements; and converting at least a 
portion of the metallic glass coating to a crystalline material having a 
nanocrystalline grain size and a second hardness of at least about 9.2 GPa 

13. (Currently amended) A method of fomning a hardened surface on a 
substrate, comprising: 

prcjvfding a substrate; 

1 
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forming a molten alloy and cooling said allov to form a metallic glass 
coating on the substrate; the forming comprising a successive build-up of metallic 
glass layers, the metallic glass comprising one or more materials selected from 
the group consisting of (Feo.a5Crai5)83Bi7, (Feo,eCro.2)83Bi7,(Feo.75Cro.25)33Bi7> 
(Feo.eCOo.2Cro.2)s3Bi7, (Feo.8Cro.i5MoQ.o5)83Bi7, (F8o.sCro.2)79Bi7C4, 

(Feo.8Cro.2)79Bi7Si4, (Feo,8Cro.2)79Bi7Al4, (Feo.8Cro^)75Bi7Al4C4, 

(Feo.aCro.2)75Bi7Si4C4, (Feo.BCro.2)75Bi7Si4Al4, (FeQ.8Cro^)7iBi7Si4C4Al4. 
(Feo.7Coo.iCro,2)$5Bi7, (Feo.8Cro.2)8oB2o, (Feo.aCro.2)7eBi7Al7, (Feo.aCro.2)79Bi7W2C2, 
(Feo,8Cro.2)8i6i7W2, and Fe64Ti3Cr5Mo2Bi6C5SiiAl2La2; the metallic glass coating 
having a hardness of at least about 9.2 G Pa and 

converting at least a portion of the metallic glass coating to a crystalline 
material having a nanocrystalline grain size. 

Summary of Arguments 

• Page 10. lines 6-7 recite that the alloy may contain one or both of 
molybdenum and tungsten. 

• U.S. Patent No. 5,643,531. Kim forms a "homogenous single phase 
supersaturated solution". Col. 3, lines 31-41. Kim points out that such 
supersaturated solution has "an unstable structure which can be 
transformed into the stable amorphous structure with high hardness and 
toughness under the friction and wear environments." Kim relies upon an 
unstable structure and friction and wear. Kim does not teach or suggest 
forming a metal alloy and cooling to form the metallic glass coating, Kim 
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employs friction and wear as a critical component to achieve hardness 
and stability. 

• Example 1 of Kim. HRc of 55-60. The claimed requirement herein of 9.2 
GPa corresponds to HRc of 68. 

• Example 3 of Kim, has a Hv of 500-570, which con-esponds to HRc of 50- 
54. Again, this falls to teach or suggest 9.2 GPa. 

• Example 4 of Kim discloses an as deposited hardness of 50''52, which 
conresponds to 5.0 to 5.3 GPa. Again, this fails to teach or suggest 9.2 
GPa. Again, this fails to teach or suggest 9.2 GPa. 

• Example 5 of Kim, HRc - 55, 45 and 65, which corresponds to 5.8, 4.4 
and 8.2 GPa respectively. Again, this fails to teach or suggest 9.2 GPa. 

• Kim does appear to provide, only after the coating is converted from its 
unstable form via frictional transformation, a surface hardness of HRc = 
70 (10.6 GPa)(Example 1) and an Hv = 1200-1500 (Example 4)(11.8 to 
14.7 GPa). However, such hardness is only obtained by a second 
processing step that is obviated by the present invention. 

• U.S. Patent No. 5,376,191 

• Example 1 , Hv = 480. That corresponds to 4.7 GPa. 

• Example 2, Hv = 870. That con-esponds to 8.5 GPa. 

• Example 3> Hv = 550. That corresponds to 5.4 GPa. 

• Example 4, Hv = 685. That corresponds to 6.7 GPa. 
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• Therefore, in all the above examples, the hardness is less than the 
claimed hardness of at least about 9,2 GPa, and the alloys therein can not 
be found to teach or suggest a hardness of at least about 9.2 GPa. 

• Example 5 of '191 reports that the specific alloy, Feie, Coie, Ni^oi Crio, 
Zrio. Bi4. Sii4 had a fusion temperature of 1080^0 and a Hvso = 1430. 
This would correspond to a hardness value of about 13,7 GPa. However, 
as noted above, claim 1 has been amended to recite that the subject alloy 
contains fewer than 1 1 elements and that the alloy pontain one or both of 
molybdenum and tungsten . Notably, example 5 of the '191 patent fails to 
teach or suggest the use of molybdenum and tungsten in combination with 
all of the other aspects of claim 1 to provide a hardness of at least about 
9.2 GPa, and it is therefore believed that claim 1 as amended herein is 
patentable over the '191 patent under the provisions of 35 USC 102 
and/or 103. 

• Independent claims 2 and 13 recites forming a molten alloy and cooling 
the alloy to form a metallic glass coating on the substrate, the. forming- 
comprising a successive build-up of metallic glass layers, wherein the 
alloy is selected from a group of alloys that are recited (in claim 13) 
according to their individual formulae. Claims 2 and 13 also recite that the 
metallic glass coating has a hardness of at least about 9.2 GPa and the 
conversion of at least a portion of the metallic glass coating to crystalline 
material having a nanocrystalline grain size (claim 2) and having a second 
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hardness of at least about 9.2 GPa. The U.S. '531 and '191 pat nt fail to 
teach such aspects of independent claims 2 and 13. 
• Applicant Is prepared to file a Temiinal Disclaimer under 37 CFR 1 .321(c) 
with regards to U.S. Patent No. 6,258,185. 
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